A report of alveolar soft part sarcoma metastatic to the small bowel is presented. Hematogenous metastases to the small bowel from primary tumors outside the abdominal cavity are uncommon, and most remain asymptomatic and are not discovered until autopsy. However, small bowel metastases can lead to intestinal obstruction, intussuseption or even perforation. While metastases to the small bowel have been described for other tumor types, including melanoma and lung cancer, this is extremely uncommon for sarcoma, especially alveolar soft part sarcoma. We describe a 42-year-old male with a long history of alveolar soft part sarcoma, metastatic to the lung and brain, who developed an intussuseption from metastases to the small bowel.
Introduction
Alveolar soft part sarcoma (ASPS) is a rare tumor that comprises approximately 0.5-1.0% of all soft tissue sarcomas. 1 ASPS has an unusual biologic behavior and its histogenesis has been the impetus for a number of recent reports. Metastasis occurs in about 68% of cases and is primarily hematogenous; lymph node metastasis is rare, most often ASPS spreads to the lung, bone and brain. 2 However, despite the number of case reports in the literature, ASPS metastatic to the small bowel has only once been reported. 3 We describe here a patient with ASPS that metastasized to the small bowel, causing intussuseption due to mucosal polyposis.
Case report
The patient is a 42-year-old male whose history dates back to October 1984. when he noted a mass in the left anterior thigh. A magnetic resonance imaging (MRI) scan demonstrated a 9 × 6 × 5 cm 3 mass involving the left vastus lateralis, rectus femoris and vastus intermedius muscles. Tru-cut needle biopsy was consistent with low-grade sarcoma. Computed tomography (CT) scans of the chest and bone were both negative. The patient underwent definitive surgical resection with negative margins. Final pathology demonstrated ASPS. The patient had post-operative adjuvant radiation therapy; 56 Gy delivered in 28 fractions over 37 days, using a shrinking field technique. The patient remained disease free until May 1995 when he was noticed on chest CT to have multiple small bilateral pulmonary metastases. At this time, the patient was asymptomatic and did not want further therapy. Follow-up CT scans demonstrated minimal progression of the pulmonary disease over the next 3 years. In July 1998, the patient had the onset of hemoptysis and right-sided pleuritic pain. Bronchoscopy demonstrated cancer in the bronchial tree. At this point, the patient was begun on chemotherapy consisting of Adriamycin, ifosfamide and MESNA. He tolerated this well and demonstrated a good response. However, in October 1998, the patient had worsening dyspnea and a dramatic decline in his exercise capacity. Echocardiogram showed a dilated right ventricle with a large clot in the right outflow tract. MRI scan demonstrated that this was not a clot, but rather a right ventricular tumor. The patient was anti-coagulated and managed medically with control of his heart failure. In July 1999, the patient developed visual changes and numbness in his right arm. Head CT demonstrated multiple metastatic brain lesions. He underwent craniotomy with resection of the two largest lesions. This was followed by gamma knife radiosur-gery to the smaller lesions. The patient was also treated with palliative radiation to the chest.
Despite a 5-year history of ASPS metastatic to the lung, mediastinum, heart, brain and liver, the patient was doing relatively well until April 2000 when he presented with complaints of lower quadrant abdominal pain. CT scan of the abdomen demonstrated an intussusception as well as multiple small bowel metastases ( Fig. 1) . He was brought to the operating room for exploration and underwent small bowel resection along with resection of several additional intra-abdominal sarcomas that appeared to be nearobstructing. Post-operatively, the patient did well and remains asymptomatic 15 years after the primary diagnosis and 5 years after the development of metastatic disease.
Pathology
The small bowel resection was in two parts, with the larger 43 cm segment containing five sessile polypoid masses protruding from the mucosal surface. On section, these tumors were tan in color and varied in size from 1 to 3.5 cm in diameter. One of the larger polyps was the cause of the intussuseption (Fig. 2) . All tumors were histologically identical and similar to the primary tumor and other metastases. The alveolar appearance was apparent at low power, caused by the grouping of cells surrounded by thin blood vessels. The tumor cell cytoplasm was eosinophilic and granular, and the nuclei were uniform, large, vesicular, and contained prominent nucleoli (Fig. 2) . Crystallike rods were highlighted by a Periodic-Acid Schiff stain. Growth within the mucosa of the intestine was noted in all lesions; there was invasion into the submucosa, but the muscular layer was intact and no serosal tumor was seen. The other bowel segment exhibited a similar 1 cm. mucosal tumor.
Discussion
Hematogenous metastases to the gastrointestinal tract from primary tumors outside the abdominal cavity are uncommon, but not rare. Most of these cases remain asymptomatic and are not discovered until autopsy. 4 However, small-bowel metastases can lead to intestinal obstruction, intussuseption or even perforation. Metastases to the small bowel have most commonly been described from melanoma 5, 6 and from lung cancer, 7-11 but it as also been described as originating from cancers of the larynx, 12 thyroid, 13 and breast. 14 While sarcoma metastasizing to the small bowel has been described, [15] [16] [17] this is an extremely rare occurrence, and has only once been described for ASPS. 3 ASPS was described initially in 1952 by Christopherson et al. 18 Over the next 50 years, the literature has been replete with articles debating the histogenesis of this tumor. When first described, the authors considered the possibilities that ASPS could represent metastatic renal cell carcinoma, endothelioma, liposarcoma, rhabdomyosarcoma, paraganglioma, or malignant granular-cell 'myoblastoma'. As numerous ultrastructural studies were performed, there developed increasing support that ASPS had a myogenous derivation. The presence of secretory-like granules in ASPS, similar to those in the carotid body, suggested that the histogenesis was related to paragangliomas. With the advent of immunohistochemistry, attempts to define the histogenesis using a broad immunohistochemical panel has added to the controversy. 2, 19 ASPS fails to express neurofilament, met-enkaphalin, leu-enkaphalin and neuron-specific enolase as would be expected with a paraganglioma. However, ASPS also does not express desmin and myoglobin, which argues against a myogenic origin. Other authors have found immunoreactivity for fairly specific myogenic markers; [20] [21] [22] [23] however, there is presently no conclusive evidence that it represents a unique type of muscle-derived tumor. 24 Almost 50 years after the initial description, the histogenesis remains a mystery. The case presented in the present study demonstrates many of the typical features of ASPS. Clinically, ASPS tends to occur in younger patients, with a median age of 30 in males and 20 in females. 25 ASPS most often originates in the buttock or thigh in adults, while in children it usually originates in the head and neck region. 26 The tumor is characterized by slow growth and an early high frequency of distant metastases, with a proclivity for metastases to the lung, bone and brain. While the presence of metastases at the time of diagnosis carries a poorer prognosis (median survival time of 3 years), early metastases did not preclude a long survival time. 2 One unusual aspect to this patient is that, despite the widespread metastatic disease and presence of the highly unusual small-bowel metastases, this patient has not developed bone or subcutaneous metastases, both of which are common with ASPS. The patient described in this report has a 15-year survival from the time of his initial diagnosis to this most recent episode, and a 5-year survival from the onset of metastases. After multiple therapeutic interventions and despite the decision to observe rather than treat the pulmonary metastases, he is still alive and presently asymptomatic. There are several reports in the literature of long-term survivors with metastatic ASPS. One case report describes a patient who developed the primary chest wall lesion in 1960, pulmonary metastases in 1981, and brain and renal metastases in 1992. The patient was still alive at the time with surgical resections only. 27 Another series describes a patient who underwent excision of 130 pulmonary and three brain metastases during four thoracotomies and two craniotomies, and was still alive 98 months after excision of the primary lesion. 28 These reports and others [29] [30] [31] suggest that the aggressive and repeated treatment of metastatic disease in ASPS patients may influence long-term survival and maintenance of good performance status in patients.
In conclusion, we describe the unreported occurrence of a sarcomatous metastasis to small-bowel mucosa causing the unusual features of polyposis and intussuseption in a patient with a very rare tumor, namely ASPS. As this case demonstrates, surgical intervention in this particular sarcoma type adds significantly to patient survival despite long-standing metastatic disease.
